5. These results show that there can be significant improvements to pollinator 40 diversity, density and community composition through modifying maize 41 cultivation practices, however, these benefits must be balanced with yield
Introduction

48
Arable production, especially maize (Zea mays L.), adversely affects pollinator 49 biodiversity (Geiger et al., 2010; Carvell et al., 2011) , which is in decline globally 50 (Biesmeijer et al., 2006; Carvell et al., 2011; Goulson, 2015) . Whilst there is a need 51 to produce versatile crops, such as maize, to meet agricultural demands (Edgerton, 52 2009), these must be balanced with protecting ecosystem services, including those as pollination (Delaplane et al., 2000) . Pollinator biodiversity depends on four main 55 characteristics of an agro-ecosystem: the diversity of vegetation within and around 56 the system, the permanence of the various crops within the system, the intensity of 57 management, and isolation of the system from natural vegetation (Altieri, 1999 (Goulson, 2015) . Colonisation by invertebrates is generally dependent on natural 89 dispersal from the regional species pool (Chateil, 2015) , which can be highly 90 fragmented (Hilderbrand et al., 2005) 
106
In this study, we investigated the effect of four contrasting maize cultivation 107 and ground cover management practices on pollinator density, diversity and 108 community composition and maize yields, to identify sustainable maize production 
Results
222
The richness, density, and diversity of pollinator communities were 223 significantly greater in the strip tillage into a biodiverse seed mix cultivation method 224 compared to the other three cultivation methods (Table 1) . Although some pollinators
225
were encountered in the other cultivation methods, a majority of pollinators were 226 observed in the strip tillage into a biodiverse seed mix cultivation method (Table 2) .
227
In 2014, the increase in herbicide application reduced the richness of 228 vegetation in the biodiverse seed mix cultivation method (Table 1 and Table S1 ).
229
However, the overall richness, density, and diversity of the pollinator community was 230 not significantly reduced ( was significantly reduced in 2014 (P = 0.008).
237
Plant communities were composed of different species in the different 238 treatments (P <0.001), which explained 50% of the variation (Table 3) . Community 239 composition between the two sites was significantly different (P <0.001), although 240 these differences only explained 11% of the variation in overall pollinator 241 composition (Table 3) .
242
Vegetation richness had a significant influence (P <0.001) on pollinator 243 community composition, explaining 32% of the overall variation (Table 3) . Bare 244 ground, negatively correlated with vegetation cover, had a significant influencing 245 effect on community composition (P <0.001) explaining 15% and 26% of the 246 variation respectively (Table 3) .
247
Separating the BSM pollinator community for more detailed analysis showed 248 that field site and sampling year had a significant effect (P <0.001) on pollinator 249 community composition, which explained 88% of the variation (Table 3 , Fig. 1 ).
250
Vegetation cover also explained a significant (P =0.044) amount of variation (49%) in 251 pollinator community composition (Table 3 , Fig. 1 ).
252
Plant species composition also influenced the composition of pollinators ( species that re-emerged after ploughing (Norris et al., 2016) . Urtica urens L.
257
correlated with greater observed numbers of Apis. (Table 6 , Fig 1) . In contrast,
258
Epilobium ciliatum Raf., Matricaria recutita L., Senecio vulgaris L. and Trifolium
259
repens L. were found to be associated with greater observed numbers of B.
260
terrrestris/lucorum and B. pratorum (Fig 1) .
261
Although cultivation year did not significantly effect (P = 0.775) community 262 composition (Table 3) more associated with greater densities of B. terrrestris/lucorum (Fig. 1) . B. 
269
Unlike at Bow, there was no significant difference in community composition 270 between the two years at Fakenham (Fig. 1) .
272
Discussion
273
Understanding how to manipulate agrosystems to promote ecosystem 274 services such as pollination is a key goal of agro-ecology (Altieri, 1999) . This study 275 has shown that a flowering plant ground cover is important for supporting pollinators.
276
There is strong evidence to suggest that having a number of flowering plants in the 277 biodiverse seed mix ground cover significantly increased the richness, density and 278 diversity of pollinators. (Table 1 and Table S1 ).
279
Maize in the UK is often grown year after year in the same field. As such, the key factor influencing the composition of pollinators utilising these resources ( Table   295 3) suggesting that where there was a greater cover and richness there was greater 296 variety of plant species for pollinators to forage upon.
297
The separate analysis of the data from the BSM plots (Table 3) 
